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PERFORMANCE SPECIFICATION

SEMICONDUCTOR DEVICE, FIELD EFFECT RADIATION HARDENED (TOTAL DOSE ONLY)
TRANSISTORS, N-CHANNEL, SILICON TYPES 2N7261 AND 2N7262

JANTXVM, D, R, F, G, AND H AND JANSM, D, R, F, G, AND H

This specification is approved for use by all Depatt-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 -. This specification covers the performance requirements for an N~hannel, enhancement-mode, MOSFET, rad~tion
hardened (total dose only), power transistor intended for use In high density power switching applications. Two levels of product
assurance are provided for each device type as seed in MIL-PRF-19500, with avalanche enargy maximum rating (EAs) and

MSXhIUrn avahche CUfHIt (iAs).

1.2 Phvsical dimensions. See’figure 1, TO-205AF (similar to TO-39).

1.3 Maximum ratin~. Unless othe~”se specified, TA . +25°C,

I I I I I I I I I I I 1 I

I Type lPT1/ 1~ I VDS I VDG I VGS i tD# I 1D2 1’ Is I IDM I Top I V,lso I

I I I I 1’ I I I I I I and I 70,000 I

I I Tc I TA I I I I Tc I Tc 121 I TSTG 1 tit 1

I I = +25°C I = +25°C I I i I = +25°C I = +1OO”C I I I I altitude I

I I I I ‘1 I I I I I I I I

I Iyy Iyy Il@QlyJjc lyK!Q Iw I&& IMQIAQ2!QIZ I@ I
I I I I I I I I I I I I I

12N7261 I 25 I 0.8 I 100 I 100 I *2O I 8.0 I 5.0 I 8.0 I 32 1-55 to I WA I

12N7262 I 25 I 0.8 I 200 I 200 I*2O I 5.5 I 3.5 15.5 122 I +150 I N/A I

~/ Derate linearly 1.2 WPC for Te > +25”C;

I TJ max - TCA,.

Beneficial comments (recommendations, adcfrrons, deletions) and any pettinent data which maybe of use in improvfng this document

should be addreseed ta Commander, Defense Supply Center Columbus, AlTN: DSCCWAT, 3990EastBroad Street Columbus, OH
43216-5000, by using the Standardization Document Improvement Proposal (DD Forrrr 1426) appearing at the end of this document or
by letter.

.-
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MIL-PRF-19500/601B

I Symbol I AF I

I (;ee I Millimeters I Inches I

1note 3} I Min I Max I Min I Max I

I I I I I

I CH I 4.07 I 4.57 I .160 I .180 I

I I I I I I

I I I I

ILCI 5.08 BSC I .200 BSC I

I I I I

I I I I I I

I LD I 0.41 I 0.53 I .016 I .021 I

I I 1’ I I I

I I I I I I

I LU I 0.41 I 0.48 I .016 I .019 I

I 1 I I I I

I I I I I

I HD I 8.64 I 9.39 I .340 I .370 I

I I I I I I

I I I I I I

I CD i 8.01 I 9.01 I .315 I .355 I

I I I I I I

I I I I I

Ih I 0.23 I 1.04 I .009

I

I .041 I
1 I I I I

,. I I I I I

ITW I 0.72 I 0.86 I .028

I

I .034 I
I I I I I

I I I I I I

I TL I 0.74 I 1.14 I .029 I .046 I

I I I I I I

I I I I I
I’LL : 12.70 I 19.05 I .500 I .750 I
I I I I I

I I I I I

ILII I 1.27 I I .050 I

I I I I I 1

I I I I I

I L2 I 6.35 I I .250 I I

I I I I

I I I I I I

1P I 1.78 I 1.0701’1

I I I I I I

I I I I I I

IQ I I 1.27 I I .050 I

I I I I I

I I 1

I a I 45E BSC I

I Term 1 I Source I

I Term 2 Gat I

1~ D; I

NOTES:
1. Dimensions are in inches.

P-col
T

P

SEATING PLANE~

2. Metric equivalents are given in parentheses for general information only.
3. Refer to applicable symbol list.
4. The US Government preferred system of measurement is the metric S1system. However, this item was originally designed

using Inch-pound units of measurement. In the event of a conflict between the metric and inch-pound units, the inch-pound
un”k-shall ~ke precedence.

5. Lead number 1 is the source, lead number 2 is the gate, lead number 4 is omitted from this outline. The drain is number 3 and
\ is electrically connected to the case.

FIGURE 1. Phvsical dimensions for TO-205AF.
--
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MIL-PRF-1 9500/601 B

1.4 Primarv electrical characteristics a! TC = +25”C.

I I

I Type i Min

I IV(BR)DSS
I lVGS=o

I IID=l.O

I I mA dc

I

VGS(TH) I Max lDssI

VDS 2 VGs lv~s=o

iD=l.O I VDS =80

mA dc I percent of

I rated VDS

I

Max rDS(ON}~1 I R&Jc

VGs = 12Vdc I max

I

I I

TJ = 25°C ITJ=150”C I

at ID1 I I

I I

I I

I I

I I I I I at tD2 I at 1D2 I I I I

I I I I I I I I I I

I I I I I I I I I I

I lyJ& “1 Y@ 1- lb Im Iw IglJ IAl

I I 1~ I I I I I “1

I I I I I I I I I I I

I I lMin lMax [ I I I I I 1

I I II I I I I I I I

12N7261 I 100 I 2.0 I 4.0 I 25 I 0.180 I 0.390 I 5.0 I 130 I 8.0 I

12N7262 I 200 I 2.0 I 4.0 I 25 I 0.40 0 I 0.840 I 5.0 I 240 I 5.5 I

l/ Pulsed (see 4.5.1).

2. APPLICABLE DOCUMENTS

2.1 General. The documents listed in this section are specified in sections 3 and 4 of this specification. This section does not indude
documents cited in other sections of this specification or recommended for additional information or as examples. While every effort has
been made to ensure the completeness of this I@ document usera are cautioned that they must meet all specified requirements
documents cited in sections 3 and 4 of this specification, whether or not they are listed.

2.2 Government docwments.

2.2.1 SDadficafions. standards. and handbooka. The following specifications, standards, and handbooks form a part of this document

to the extent specified herein. Unless otherwise specified, the issues of these documents are those listed in the issue of the Department
of Defense Index of Specifications and Standards (DODISS) and supplement thereto, cited in the solicitation (see 6.2).

SPECIFICATION

DEPARTMENT OF DEFENSE

MiL-PRF-19500 - Semiconductor Devices, General Specification for.

STANDARD

MiLiTARY

MIL-STD-750 - Teat Methods for Semiconductor Devices.

(Uniess otherwise Indmted, copies of the above specifications, sta&rds, and handbooks are available from the Standardiition

Document Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA 19111 -5094.)

2.3 Order of mace dence. In the event of a conflict between the text of this dccument and the references cited herein (except for
related aasodated specifications or apadfication sheets), the text of this document takes precedence. Nothing in this document,
however, supersedes applicable laws and refutations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Qualification. Devices furnished under this specification ahaii be products that are authorized by the qualifying activity for listing
on the applicable quaiiffed products list before contract award (sss 42 and 6.3).

.-

3
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MlI_-PRF- 19500/601 B

3.2 Abbreviations. svmbols, and definitions. Abbreviations, symbols, and definitions usad herein shall be as specified in
MIL-PRF-1 9500 and as follows.

IAS- Ratad avalanche current, nonrepetitive

3.3 Desian. construction, and ohvsical dimensions. The design, construction, and physical dimensions shall be as specified on figure
1 herein.

3.3.1 Lead material and finish. Lead material shall be Kovar or Alloy 52 a copper core or plated core is permitted. Lead finish shall be

salderable as defined In MIL-PRF-1 9500, MIL-STD-750, and herein. Where a choice of lead material or finish is desired, it shall be
specified in the acquisition document (see 6.5).

3.3.2 Internal construction. Multiple chip construction is not be permitted to meet the requirements of this specification.

3.4 Marking. Marking shall be in accordance with MIL-PRF-1 9500.

3.5 ~ n. The devices covered by this spedrication require electrostatic discharge protr?clion.

3.5.1 Handlinq. MOS devices must be handled with certain precautions to avoid damage due to the accumulation of static charge.
However, the following handling practices are recornmend~ (see 3.5).

a.

b.

c.

d.

e.

f.

9.

h.

Devices should be handled on benches with conductive handling devices.

Ground teat equipment, tools, and personnel handling devices.

Do not handle devices by the leads.

Store devices in conductive foam or carriers.

Avoid use of plastic, rubber, or silk in MOS areas.

Maintain relative humidity above 50 percent if practical.

Care should be exercised durtng test and troubleshooting to apply not more then maximum rated voltage to any lead.

Gate must be terminated to source, Rs 100 k, whenever bias voltage is to be applied drain to source.

4. QUALITY ASSURANCE PROVISIONS

4.1 Clasificafion of inspections. The inspection requirements specified herein are classified as follows:

a. Qualification inspection (see 4.2).

b. Screening (see 4.3)

c. Conformance inspection (see 4.4).

4.2 Q~n. Qualification inspection shall be in accordance with MIL-PRF-1 9500.

4.2.1 Grouo E insm@ “on. Group E inspection shall be conducted in accordance with MIL-PRF-19500 and table Ill herein

--
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4.3 Screenina (JANS. JANTX and JANTXV levels onlvl. Screening shall be in accordance with MIL-PRF-19500 (Appendix E, table

IV), and as specified herein. The following measurements shall be made in accordance with table I herein. Devices that exceed the limits
of table I herein shall not be acceptable.

I Screen (see I I

I appendix E, I Measurement I

I table IV of I I I

I MIL-PRF-19500 I JANS level I JANTXV levels I

I I I I

I 1/ I Method 3470 (see 4.5.4) I Method 3470 (see 4.5.4) I

I I I I

I I I I

I 1/ I Method 3161 (see 4.5.3) I Method 3161 (see 4.5.3) I

I I I I

I 1/ I Gate stress test (see 4.5.5) I Gate stress test (see 4.5.5) I

I 1 I I

I I I I

I 911 I Subgroup 2 of table I herein; I Subgroup 2 of table I herein I

I I IGSS, IDSS1 I I

I I 1 I

I I I I

I 10 i MIL-STD-750, method 1042 I MIL-STD-750, method 1042 I

I I test co ndition B I I

I

test condition B

I I I

I 11 I IGSSF1 r IGSSR1 , IDSS1 , rDS(on),VGS(TH) I IGSSF1, IGSSR1, IDSS1, rDS(on),VGS”~H) I

I I I I

I I Subgroup 2 of table 1herein I Subgroup 2 of table I herein I

I I A IGSSF1 =*20 nA dc or *1OO percent of I I

I I initii value, whichever is greater I I

I I I I

1“ i AIGSSR1 =*20 nA dc or * 100 percent of I I

i I initial value, whichever is greater I i

I I i I

i i AIDssl = +10 VA dc or * 100 percent of I I

i I initial value. whichever is areater i i

I 1 i i

I 12 i MIL-STD-750, method 1042, test I MIL-STD-750, method 1042, i

I I condition A I condition A i

I I I i

I 13 i Subgroups 2 and 3 of table I herein I Subgroups 2 and 3 of table I herein I

I I I 1

I iA i@.sFl= +20 ~ dc or f 100 percentof IA IGS.SF1 =*20nAdc orlOO percentof i

i I initial value, whiiever is greater I initial value, whichever is greater

i i I i

I I AIGSSR1 =*20 nA dc or+ 100 percent of I AIGSSR1 = *20 nA dc or 100 percent of I

I
I
I

I
I

I

I
I

i initial value, whichever is greater
I
I AIDssl =*10 1A dcor* 100 percent of

I initial value, whichever is greater
i

I ArDS(on)l = *20 percent of initial value

i
I AVGs~)l= * 20 percent of initial vaiue

I initial value, whichever is greater
[
IAIDss1 =* 10wAdcor 100 percerrtof

I initial value, whichever is greater
I

I ArDS(on)l = * 20 percent of initial vaiue

I

I AVGS(T’H)l = A 20 percent of initial value

I
I
I

i
i

I

I

I

I I I I

Y Shall be performed anytime before screen 10.
.-
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MlL-PRF-19500/601B

4.4 Conformance inspection. Conformance inspection shall be in accordance with MIL-PRF-1 9500, and as specified herein.
Alternate flow is allowed for quality conformance inspdlon in accordance with appendix E of MIL-PRF-1 9500.

4.4.1 GrouII A inspection. Group A inspection shall be conducted in accordance with appendix E, table V of MI L-PRF-19500. End-
point electrical measurements shall be in a&ordance with table 1,group A, subgroup 2 herein.

4.4.2 GrouD B inspection. Group B inspection shall be conducted in accordance with the conditions specified for subgroup testing in
appendix E, table Vla (JANS) and table Vlb (JANTX and JANTXV) of MIL-PRF-1 9500, and herein. Electrical measurements
(end-points) and delta requirements shall be in accordance with table 1,group A, subgroup 2 herein.

4.4.2.1 GroutI B insctection. atmendix E. table Vla (JANS) of MIL-PRF-19500.

SubarouD Method Gfl@tiW

B3 1051 Test condition G, 100 cycles

B3 2075 See 3.3.2.

B3 2077 Scanning electron microscope (SEM) qualification maybe performed anytime prior to

lot formation.

B3 2037 Test condition A, all intemai wired for each device shall .be pulled separately.

04 1042 Condition D, 2,000 cycles. No heat sink nor forced-air cooling on the device shall be

permitted during the on cycle. The heating cycle shall be 30 secmds minimum.

B5 1042 Teat condition A, VDS = rated TA = +175”C, t = 120 hours. Read and reCOrd

VBR(DSS) (pre and pat) at ID = 1 mA. Read and record IDSS (Pre and Po@ in

accordance with table Ii group A, subgroup 2.

No more than 15 percent of the sample shall be permitted to have a AV13R@s) shift

of more than 10 percent and AIDss greater than 25 vA.

65 1042 Condition B, VGS = rated; TA = 175”C; t = 24 hours.

B5 2037 Bond strength (Al-Au die interconnects only); test condition A.

B6 3161 See 4.5.2.

4.4.2.2 GrouD B insp action. aDDetIdiX E. table Vlb {JAN TX and JANTXVl of MIL-PRF-1 9500.

SL!!mu2 Method Condition

B2 1051 Test condition G, 25 cycles.
,..

B3 1042 TeA ~ndifion D, 2,OOOcycleq The heating cycle shall be 30 seconds minimum.

B4 2075 See 3.3:2.

B4 2037 Test condtion A. All internal bond wires for each device shall be pulled separately.

B5 and 66 Not applicable.

.-
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MlL-PRF-19500/601B

4.4.3 GrourI C inspection. Group C inspection shall be conducted in accordance with the conditions specified for subgroup testing in

appendix E, table VII of MIL-PRF-1 9500 and as follows. Electrical measurements (end-points) and delta requirements shall be in
accordance with the applicable of table 1,group A, subgroup 2 herein.

SubarouD Method Condition

C2 1056 Test condition B.

C2 2036 Test condition A weight= 10 poundq t = 15s.

C2 1021 Omit initial conditioning.

C5 1001 Test condition C. For device type 2N7270 VDS = 500 w 1(1s0) z 0.25 mA.

C6 1042 Test condition D, 6,000 cycles. The heating cycle shall be 30 seconds minimum.

4.4.4 GrouD D lnsDection-. Group D inspection shall be conducted in accordance with appendix E, table Vlll of MIL-PRF-19500 and
table II herein. Level F and G represent 300K and 600K rad (Si) respectively.

4.5 Methods of insoecb“on. Methods of inspection shall be as specified in the appropriate tables and as follows.

4.5.1 Pulse measurements. Conditions for pulse measurement shail be as specified in section 4 of MIL-STD-750.

4.5.2 Jh ermal resistance. Thermal resistance measurements shall be performed in accordance with method3161 of MiL-STD-750.
The maximum limit of R~C(mu) = 5.0°C/W. The following parameter measurements shall apply

a. Measuring current (lM) ------------- 10 mA.

b. Drain heating aJrTent(lH) ------------ 1 A.

c. Heating time(tH) ----------------- Steady-state (sea MIL-STD-750, method 3161 for definition).

d. Drain-source heating voltage (VH) --------- 25 V.

e. Measurement time delay (ND) ---------- 30 PS to 60 W&

f. Sample window time(tsW) ----------- 10 ps maximum.

4.5.3 Thermal imoeda nce (WC measurements). l%e WC. measurements shall be performed in accordance with MIL-STD-750,

method 3161. The maximum timit (not to exceed figure 3, thermal impedance curves and the group A, subgroup 2 limits) for
Z6@n screening (appendix E, table IV of MIL-PRF-19500) shall be derived by each vendor by means of statistical process control.

When the process has exMbited control and capability, the capability date shall be used to establish the fixed screening limit. In addition
to screening, once a fixed limit has been established, monitor all future sealing lots using a random five Pi- samPle from each lot to be
plotted on the applicable X, R chart. If a lot etitbits an out of control condition, the entire lot shall be removed from the line and held for
Engineering evaluation and disposition. This pro&dure maybe used in lieu of an in line procedure.

a. Measuring current (lM) -------------- 10 mA.

b. Drain heating current (lH) ------------ 1 A minimum.

c. Heating time(tH)----------------- 10 ms.

d. Drain-source heating VOlfS@ (VI+) --------- 25 V.

e. Measurement time delay (fMD) ----------- 30 PS tO 60 @.

f. Sample window fime(@W) -------------- 10 vs maximum.

.-
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MlL-PRF-19500/601B

4.5.4 Sinale DUISJSavalanche energy (EAs).

a.

b.

c.

d.

e.

f.

~.

Peakcurrent(lAS). ----------------

PeakgatevoKege( VGS)--------------

Gate to source resistor (RGs) -----------

Initial case temperature (Tc) -----------

Inductance (L)

lAS(max)

10 v.

25Qs RGS S 200Q.

+25°C +1 O“C, -5”C.

[12EAS [oh - v“” J ~~ mininzwn

(h,)’ VBR

Number of pulses to be applied ---------- 1 pulse minimum.

sUpp&VO/tS@(VoD) --------------- 25 V for 2N7261, 50 V for 2N7262

4.5.5 Gate stress tes!.

a. VGS = 24 V minimum.

b. t = 250 ps minimum

,,.

.-
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TABLE 1. Group A insoec tion.

I I I I I I
I Inspection 1/ I MIL-STD-75~1 Symbol I Limits I Unit I

I I I I I I I I

I lMethcd I Conditions I I Min I Max I t

I
I Subarout) 1

I

I Visual and mechanical
I inspection
I

i subaraur) 2
I
I Thermal impedance 2

I

I Breakdown voltage,

I drain to source
I

1 2N7261
I 2N7262
I
I Gate to source

I voltage (threshold)

I
I Gate current

I

I
I Drain currant
,.

I
I Static drain to source

I on-state resistance

I

I 2N7261
I 2N7262

I
I Static drain to source

I on-state resistance

I

I 2N7261
I 2N7262
I
I Farward voltage

I

I
I 2N7261

I 2N7262
1

I

I

12071
I
I

I

I
13161

I

I 3407

1
I

I

I

I

I
I See 4.5.3

I

lVGS=OVdC,lD =lmAdC,

I bias condition C
1

I

I
3403 I VDS 2 VGS

llD=lmAdc

I ‘1
13411 I VGS = +20 V dc and -20 V dc,

I I bias condition C, VDS = O

I I
I 3413 I VGS = O V dc, bias condition C,

I I VDS = 60 percent of rated VDS

I
I 3421

I

I
I
I

I

I 3421

I

I
I
I
14011

I

I
I

I

VGs = 12 V dc, condition A,

pulsed (see 4.5.1), ID= ID1

VGS = 12 V dc, condition A,

I pU&d (See 4.5.1), [D= [01

I

1
I
I
I pllbd (See 4.5.1), ID = ID1 ,

lVGS=OVdC

I
I

I

I I
I I
I I

I I
I I
I I

I I
I I
I Z(jJc I

I I

I V(BR)DSS I

I I
I I
I I 100

I I 200
I I
I VGS~H)l I 2.0

I I

I 1

I IGSS(TH)l I
I I

1’ I
I !DSS1 I

I I

I I

I hx(on) 1 I

I I

I I

I I
I I

I I
I rDS(on)2 I

I I

I I

I I
I I
I I . .
I VSD I

I I

I I
I I
I I
I I

I I

I I
I I

1 I
I I
I I
I I

I I
I 1.75 I “Ciw

I I

I I

I I
I I
I I Vdc

I I Vdc
I I
I 4.0 I Vdc

I I

I I
I*1OO .lnAdc

1 I

I I
I 25 I PA dc

I I

I I

I I

I I

I I

I 0.180 I ohm
I 0.400 I ohm

I I

I 1’

I I

I I

I 0200 I ohm
I 0.490 I ohm
I I
I I

I I

I I
11.81V
11.41V
I I

See footnote at end of table.

--

I

I
I
I

I
I
I

I

I

I

I
I
I
I

I

I
I

I
I
I
I

I
I

I

I

I
I

I

I
I

I

I
I

I
I

I
I
I

I

I
I

I
I
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TABLE 1. Group A inspection - Continued.

I I I I 1 “1
I Inspection 1/ I MIL-STD-750 I Symbol I Limits I Unit I

I I I I I I I I
I lMethod I Conditions I I Min IMSX I I
I
I SubarouD 3

I

I
I

I I I
I I

I I
I I

I I

I I
I 1GSS2 I

I I

I I

t 1DSS2 I

I I

I 1
I IDSS3 I

I I
I rDS(0n)3 I

I I I

I

I
I

I

I

I

I

I

I

I

I
I

I
I

I I

I I
I I

I I
I I
I * 200 I nA dc

I I

I I
I 1.0 I mA dc

I I

I I
I 0.25 I mA dc

I I
I I

I I
I High temperature

I operation

1

I Gate current

I

I

I Drain current

I

I

I
13411

I TC = TJ = +125°C

I

I
I VGS = +20 V dc and -20 V dc,

I bias condition C, VDS = O

I

I VGS = O V dc, bias condition C,

I VDS = 100 percent of rated VDS

I
I VDS = 80 percent of rated VDS

1’
i VGS = 12 Vdc,

I

I 3413

I

I
I

I
13421

I

I
I Static drain to source

1 on-state resistance

I
I 2N7261
I 2N7262

I
I Gate to source

I voltage (threshold)
1.

I

I
I
I

I
I 3403

pulsed (See 4.5.1), ID= 1D2 I

I
I 0.350
I 0.750

I
I

I

I

I
I
I

I
VGS~H)2 I 1.0

I
I

I

I

I
I
I

I
I

ohm
ohm

V dcVDS2VGS, ID= 1 mAdc

TC = TJ = -55°C

VDS 2 VGS, ID= 1mA dc

I
I

I

1
I

I I
‘1 I

I I
I I

I 5.0 lVdc

I I
I I

I I
I I
I I

I I
I Is
I Is
1“ I
I I

I I

I I

I I

I I

I I
I 30 I ns
I 30 I ns

1“Low temperature

I operation
I

I Gate to source

I voltage (threshold)
I
I Suborouo 4
I
I Forward transconductance

I
I 2N7261
I 2N7262
I
I Switching time test

I

i
i

VGS~H)3 i

I

3403

I I

i I
I I

I I
I i
I I

i
i
II 3475 I ID= rated1D2;VDD = 15 V(see 4.5.1)

i

i fJFs

I
I
I
1.
i

I

I

I

I Lj(on)

i
I
I

i
i 2.5
i 2.5
i
i ,.

I

I

I

I
i
I
I

I

I
I
I ID = iDl, VGS= 12 Vdc,

I RG = 2.35Q, VDD = 50 percent

I of rated VDS

I

I
13472

i

I

i
i

I
I
I

i
i
I Turn-on delay time

I
iI

iI i i
I
I

I
I
i

I 2N7261
i 2N7262

I
I

i
I

See fcdrrote at end of table.
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TABLE 1. GrourI A inspection - Continued.

I I I 1“ I 1

I Inspection 1/ I MIL-STD-750 I symbol I Limits I Unit I
I I I I I I I I

I SubarouD 4- Continued
I

I Rise time

I
I 2N7261
I 2N7262

I

I Turn-off delay time

I 2N7261
I 2N7262
I

I
I

I

I
I
I

I
I

I
I
I
I

I

I
I
I
I
I
I
I 3474

I

I

I

I Fall time

I
I 2N7261
I 2N7262
I
I SubarouD 5
I
I Safe operating area

I taet(highvoftage)

I

I I
I Electrical measurements I
I I
I !%IbarouD 6 I
I I
I Not applicable I
I I
I SubarourI 7 1’
I I
I Gate charge I 3471
I I
10N-state gate charge I

I I
I 2N7261 I I I
I 2N7262 I I I
I I I I
I Gate to source charge I I I QGS

I I I I
I 2N7261 I I I
I 2N7262 I 1 I
I I I “1 I

I
I

I

I

I

I

I
I
I
I
I

1“
I
I
I
I

lSeefigure 3and A~=10ms

I minimum, VDS = 60 percent of

[ IW@?WTI ~tad VDS, (VDs < 200)

I
I Sea table 1,subgroup 2 herein.
I

I
I
I

I
I
I

I tr

I
I
I

I

I b(off)
I
I
I
I

i tf

I
1
I
I
I

I
I

I

I

I
I
I
I
I
I

I

I
I

ICondition B
I
I QG(on)
I

I
I
1

I

I
I
I

I

I

I
I
I
I

I

I
I
I
I
I
I
I

I

I

I
I
I

I
I
I

I

I
I

I
I
I

I
I

I
I
I

I

I
I

I

I
I 75
I 50

I
I

I
153

163
I

I

I
145
140
I
I

I
I

I

I

I
I
I
I
,.

I

I

I
I
I
I
I

I

i 50

I 50
I
I

I
I 10
i 10

See footnote at end of table.
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I I
I I
I I

I I

I I
Insl
Insl

I I

I I

I I

Insl
Insl
I I

I I

I I
Insl
Insl
I I
I I

I I

I I

I I

I I

I I
I I
I I

I I
I I
I I

I I

I I

I I

1’1
I I
I I

I I

lnCl

lnCl
I I

I I

I I

lnCl
I nC

~1

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T21:04Z
Check the source to verify that this is the current version before use.
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TABLE 1. GrouD A insrmction - Continued.

I I I I I I

1 Inspection 1/ I MIL-STD-750 I Symbol I Limits I Unit I

I I I I I I I I

1 lMethod I Conditions I I M’in I Max I I

I I I I I I I I
I Subarouo 7- Continued I I I II I I

I I I I I I I I

I Gate to drain charge I I I QGD I I I I

I I I I I I I I

i 2N7261 I I I I I 20 lnCl

I 2N7262 I I I I I 25 lnr21

I I I I I I I I

I Reverse recovery time I 3473 I d~r$s 100 A/IM, I trr I I I I

I I I VDDS30V, ID = ID1 I I I I I

I I I I I I ‘1 I

I 2N7261 I I I I I 370 Ins/

I 2N7262 I I I I I 460 Insl

~ For sampling plan, see MIL-PRF-19500.

~ This testis required for the following endpoint measurements only (not intended for screen 13):

JANS - group B, subgroups 3 and 4

JANTX and JANTXV - group B, subgroups 2 and 3;

group C, subgroup 6
group E, subgroup 1

I--
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TABLE Il. GrourI D inspection.

I I I I I I I
Inspection I MIL-STD-750 I Symbol I Pre-irradiation I Post-irradiation I Unit I
I Jay I I I limits I limits I I
I I I I I I al I 31 I I
I 1Method I conditions I I M. D. and R IF, G. and H I M. D. and R lF. G.and H I I
I I I I I Min I Max Itvtin lMax I Min I Max lMin lMax I I
I I I I I I I I I
I Subarouo 1
I
I Not applicable

I I
I I

I I
I I
I I

I I

I I

I I

I I

I I

I I

I I
I I
I I

I I

I I

I I

1
I

I
I

I
I

I

I

I

I
I

I
I
I

I

I

I
I

I
I
I
I

I

I

I
I
I

I
I

I
I
I

I

I
I

I

I
I

I
I
I

I

I

I
I

1’
I
I

I
I

I

I
I
I
I 100

I 200
I
I

I

1’

I
I
12
12
I

I

I

I
1
I

I

I

I
I

I
I
I
I

I
I

I

I
I

I
I
I

I

I

I
I

I
I
I

I
I

I

I
I
I

I

I
/
I

I

I
I

I

I
I

I
I
I

I

I

I
I

I
I
I
I

I

I

I
I
I
I
I
I
I

I

I

I
I

I

I
I
I

I

I
I

I

I
I

I
I
I

I

I

I
I

I
I
I
I

I

I

I
I
I

I

I
I
I
I

I
I

I

I
I

I
I
I

I

I

I
I

I
I
I

I
I

I

I
I
I

I

I
I
I
I

I

I

I

I
1

1
I
I

I

I

I
I

I
I
I
I
I

I

I
I
I

I
I
I
I
1’

I
I 1019

I

I
I

I
I
I 1019

I

I
I

I
I
I
I
I
I 3407

I

I

I
I
I

I
I Tc = +25°C

I

I

I
I
I
I

I
I

I

I
I

I
I
I

I

I

I
I

I
I
I
I

I

I

I
I
I

I
I
I
I
I

I
I

I

I
I

I
I
I

I

I

i

I

I
I
I

I
I

I

I
I
I

I
I SuborouD 2

I
Steady state

total dose

irradiation
(VGS bh.s)

~

Steady state

VGS=12V,

VDS = O

VGS = O,

I total dose [ VDS = 80

I percent of
I rated VDS

I (preimadiation) I I

I

1 imadiation
i (VDS bias)

ig
I
i End-point

I electrical
I

I I
I
I

i
VBRDSS I

I

i
I

I Breakdown VGS = O,
ID= 1 mA,

bias
&ndition C

VDS 2 VGS,

!D=lmA

I voltage,

I drain to
source

2N7261
2N7262

Gate to

smrce ZI

I I
I 100 II

I

I 100 I

I 200 I
il
I I

II

II
il
II
1214
1214
II

1 I 100

il

I I
II
I 1-1oo

Ii

II

I 100 I
I 200 I
I I
i i

I I

lVdc 1
iVdc I
I I
i i

I i

i i
I I
i I

I 200 I
I i
I I

I i

I I

I i

I I
1214
12 i 4
1 I

I I 100

i I

I I
I i
I 1-1oo

I I

I I

3403 t vGsth
I

i 1

i
I

I voltage
I (threshold)

I
I 2N7261
I 2N7262
I

I Gate current

I I

I I

I 1’
I I
I i
I I

13411 i VGS = 20 V,

i I VDS = O, bias

I I condtion C
I I
13411 t VGS = -20 v,

I i VDS =0, bkle

I i condtion C

I

I
Ii
14
i

I 100

1.25 i4.50 lVdc I
1.25 14.50 iVdc I

Ii I
I
i

I IGSSF1

I

I

I 100 inAdc

I i II

I I I I

I i I I
1-1oo I I-1OO I nA dc

I I II

I

i
i
I Gate current

I

I
I1lGssRl

i

I I I il I
I I I I I I II I 1 I il i
See footnotes at end of tabie.

.-
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MI L-PRF-I 9500/601 B

TABLE Il. GrouD D inspection - Continued.

I I I I I I i
Inspection i MIL-STD-750 I Symbol I Pre irradiation I Post irradiation I Unit I
I Ilasl I I I limits I limits I I

I I I I
I I i I
I 3413 tvGS=o I IDSS i

I I Bias condition C I I
I IVDS =80 I I

I
I

I
I
I
I
I
I 3421

I
I
I

I

I

I
I
I
14011

I

I
I
I
I

I

I percent of
I reted VDS

I (preirrediation)
I
I
I
I
1VGS=12V

I Condition A
I pulsed

I see 4.5.1
i ID= 1D2

I

I
I
I
iVGS=OV

IID=ID1

I
I
I
I
I

I I
I I

I I
I I
I I
I I

I
! rDsonl i

I I
I I
I I
I I

I I

I I
I I
I I
I VSD I

I I

I I
I I
I I
I I
i I
1’1

I I
I I
I I
I I

I I
I I

I I
I I

I I
I I
125 I
125 I
I I
I I

I I
I I
I 1
I I

I I
10.180 I
10.400 I
I I
I I

I I

I I
I I
I I
11.8 I

11.4 I
I I

I
I
I
I
I

I
I

I
I

I
I
I 25
I 25
I
I

I
I
I

I

1“

10.180
10.400
I
I

I

I
I
I
11.8
11.4

I
I
I
I
i

I

I

I
i

I
I
I
I
I
I

I
I

I
I

I

I
I
I
I

I

I
I
I
I
I

I
I
I
I
I

I

I

I
I

I
I
I 25
I 25
I
I

I
I
I
I

I

10.180
10.400
I
I

I

I
I
I
11.8

11.4

I
I
I
I
I

I
I

I
I

I
I
I
I
I
I

I
I
I

I

I
I
I
I
I

I

i
I
I
I

I

I I I
I I I
I I I
I I I
I I I

I I I
II I

I I I I I I y I I al I I
I I Method I Conditions I I M, D. and R I F, G. and H I M. D. and R lF. G,and H I I
I I I I I Min lMax lMin lMax I Min I Max I bfin lMex I I
I I I I I I I
I SubcrrouD 2- I I I I
I Continued
I
I Drain

I current

I

I
I

I
I
I 2N7261
I 2N7262
I
I Static drain

I to source
I on-state

I resistance
I

I

I 2N7261
I 2N7262
I
I Forward

I voltage

I source
I drain diode
I
I 2N7261
I 2N7262
I I I

I
I

I
I
I 50
I 50
I

PA dc
pA dc

I
II I

II I
II I
II I

II I

II I
10.240 I Q I
10.530 I !2 I
I I I
II I

II I

II I
I I I
II I
11.8 I V i
11.4 I v I
I I I

Y For sampling plan, see MIL-PRF-19500.

~. GmUP D qualificefion may be Performed anytime prior to lot formation. Wafers qualified to these group D QCI requirements may be
used for any other detail specification utilizing the same die design.

w The F designation represent devices which pass endpoints at both IOOK and 300K rad (Si). The G designation represents devices
which pass 100K, 300K, and 600K red (Si) endpoints.

~ Separate samples shall be pulled for each bias.
& H must meet end points for 300K and 1,000K red (Si).

--
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Ml L-PRF-19500/601B

I

TABLE Ill. GrouD E inspection (all aualitv levels} for qualification onlv.

I I I I
I Inspection I MI L-STD-750 I Qualification I
I I I I and large lot I
I I Method I Conditions I quality I
i I I I conformance I

‘1 I I I inspection I

I
I SubarouD 1
I

I Thermal shock
I (temperature cycling)
I
I Hermetic seal

I
I Fine leak
I Gross leak
I

I Electrical measurements
I
I Subarou~ 2 Y

I
I Steady-state reverse bias
I
I ElecfItcal measurements
I
I Steady-state gate bias
I
I Electrical measurements
I
I SUb9mUD 3
I

1Not applicable
I
I subarouD 4
I
I Thermal resistance

I
I
I

I 1051

I
I
I 1071

I
I
I
I
I
I
I
I
I 1042
I
I
I
I 1042
I
I
I
I
I
I
i
I
I
I 3161

I
I
I

I-5WCto+150”C, 500 cycles
I
I
I

I

I
I
I
I See table 1,group A, subgroup 2
I
I
I
I Condition A 1,000 hours
I
I See table 1,group A, subgroup 2
I
I Condition B 1,000 houra
I

I See table 1,group A, subgroup 2
I
I
I
I
1’
I
I
I RW = 5.0 “CAV maximum. See 4.5.2

I
I 12 devices
I C=o
1
I
i
I
[

I
1.
/
I
1’
I 12 devices

I C=o
I
I
I
I
I
I
I
I
I
I
I
1“
I
I 12 devices
I C=o

I
I
I
I
I

I
I

I
I
I
1
I

I
I
I

I
I
I
I
I
I
I
I
I
I
1’
I
I
I
I

~/ A separate sample for each test shall be pulled.

--
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2N7261
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2N7262
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5. PACKAGING

5.1 Packaainq. Packaging shall prevent mechanical damage of the devices during shipping and handling and shall not be detrimental
to the device. When actual packaging of material is to be performed by DoD personnel, these personnel need to contact the responsible

packaging actiiify to ascertain requisite packaging requirements. Packaging requirements are maintained by the Inventory Control Points’
packaging activity within the Military Department or Defense Agency, or within the Military Departments’ System Command. Packaging
data retrieval is available from the managing Military Departments’ or Defense Agency’s automated packaging files, CD-ROM products, or

by contacting the responsible packaging activity.

5.2 m. Unless otherwise specified (see 6.2), marking shall be in accordance with MIL-STD-129.

6. NOTES

(This section cuntains information of a general or explanatory nature that may be helpful, but is not mandatory.)

6.1 -. The notes specified in MIL-PRF-1 9500 are applicable to this specification.

6.2 ~cauisifion raouirements. See MIL- PRF-1 9500.

6.3 Qualification. With raspecf to products requiring qualification, awards will be made only for products which are, at the time of
award of contract, qualified for inclusion in Qualified Products UstQPLNo.19500 whether or not such products have actualfy been so
listed by that date. The attention of the contnwtors is cafled to these requirements, and manufacturers are urged to arrange to have the
products that they propose to offer to the Federaf Government tested for qualification in order that they may ba eligible to be awarded

contracts or purchase orders for the products covered by this spedfication. Information pertaining to qualification of products maybe
obtained from Defense Supply Center Columbus, AlTN: DSCC-VAT, 3990 East Broad Street, Columbus, OH 43216-5000.

6.4 Substitution information. Devices covered by this specification are substitutable for the manufacturer% and user% Part or
Identifying Number (PIN). This information in no way implies that manufacturers PINs are suitable for the military PIN.

I I I

I Preferred tvaes I Commercial tvDss I

I i I

I 2N7261 I iRHF7130 1/ I

I I IRHF8130 i

I 2N7262 I IRHF7230 ~1 I

I I iRHF8230 I

~ IRHF7130, IRHF7230, 3K, 10K, lOOK red (Si)
IRHF8130, IRHF8230, 1,000K red (Si).

6.5 Orderina data. Acquisition documents may specify the material and finish (see 3.3.1).

6.6 Chanaes from mevious issue. Marginal notations are not used in thii revision to identify changes with respect to the previous
issue due to the extensiveness of the changes.

.-
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Custti!ans
Army - CR
Navy - EC
Air Force -17

NASA - NA

Review activities:

Air Force -19,70,80

MlL-PRF-19500/601B

CONCLUDING MATERIAL

Preparing actiiity:
DLA -CC

(Project 5961-1902-01)
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